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PROBLEM TO BE SOLVED: To provide the interface for a PC card which can control 
the ON/OFF state of power supply to the PC card even when the PC card is inserted 
into a terminal device. 

SOLUTION: The interface for the PC card which sends a control signal for PC card 
connection confirmation out of the PC card control means of the terminal device 10 
to the PC card and confirms whether the PC card is connected or not according to 
whether or not the control signal is held at a low potential on the PC card side is 
equipped with switching means 11a and lib capable of switching between the 
high-potential side and a dependent potential side depending upon the potential on 
the PC card side between a PC card control means 12 and sending-out means 114a 
and 1 14b for the control signal. 



[Claims] 

[Claim 1] The interface of the PC card characterized by to equip with a switchable 
switching means either of the dependence potential sides for which it depends on the 
potential by the side of said high potential or said PC card between said PC card 
control means and sending-out means of said control signal in the interface of the PC 
card which checks connection and the connectionless one of a PC card by whether 
this control signal is made into low voltage by the PC card side by sending out the 
control signal for PC card connection confirms from the PC card control means of a 
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terminal unit to a PC card, or it is made high potential. 

[Claim 2] The change control means which changes and controls said switching means 
is the interface of the PC card according to claim 1 characterized by preparing in the 
exterior of the case which contains said terminal unit. 

[Claim 3] The change control means which changes and controls said switching means 
is the interface of the PC card according to claim 1 characterized by preparing in the 
interior of the case which contains said terminal unit. 

[Claim 4] The interface of the PC card according to claim 1 to 3 characterized by 
performing current supply from a terminal unit to a PC card after changing said 
switching means to said dependence potential side. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the interface of the PC card which 
enabled turning on and off of current supply, inserting a PC card in a slot (insertion 
opening) about the interface of a PC card. 
[0002] 

[Description of the Prior Art] 

The PC card and the PC card based standard of PCMCIA / JEIDA (personal 
computer memory card internationalassociation / Japan Electronic Industry 
Development Association) decision are used for the expansion of personal digital 
assistants, such as Note PC (notebook computer). It is important to extend the 
actuation time amount by the dc-battery as much as possible in a personal digital 
assistant. 

[0003] FIG. 4 (A) and (B) are the appearance perspective view of PC card 100 of 
PCMCIA/JEIDA decision, and the side elevation of a connector area. As shown in FIG. 
4 (A), in PC card 100, it is Type I. II, and III. There are three kinds, die length in every 
direction is the same dimension, and only thickness differs according to a type. That is, 
plateHike ( with a thickness of 3.3mm ) is used for nothing, for example, a memory 
card, Type II is used for nothing, for example, a modem, in the shape of a two-story 
building with a thickness of 5.0mm or less, and Type I is Type III. The shape of a 
two-story building with a thickness of 10.5mm or less is used for nothing, for example, 
a hard disk. 

[0004] Moreover, card detection which 68 connector pins are arranged in 2 train 
parallel by the right lateral of PC card 100, is 17 of a center, 18 pins, and a pin for 



current supply in 51 and 52 pins, and 36 left pins and 67 pins of the method of the right 
explain below, respectively as shown in FIG. 4(B) (card detect) Those are pins for GDI 
signal and GD2 signal. 

[0005] FIG. 5 is a schematic d iagram in the case of using it, inserting PC card 100 in 
insertion opening 110a of a personal digital assistant 110. The connector area which 
equipped the personal digital assistant 110 with 68 contacts Gack) in the inner part of 
insertion opening corresponding to 68 pins of PC card 100 is arranged. And detection 
of insertion and connection of PC card 100 to insertion opening 110a of a personal 
digital assistant 110 (it is only hereafter described as insertion) is performed by GDI 
signal corresponding to No. 36 pin 1 14a in the connector area of this personal digital 
assistant, and GD2 signal corresponding to No. 67 pin 114b. It connects with DC 
power supply 1 1 1 through pull-up resistors 1 12a and 1 1 2b, respectively, and the signal 
line which transmits GDI and CD2 signal is connected to the earth terminal through 
Connectors 101a and 101b by the PC card 100 side. Therefore, as shown in FIG. 6. 
when PC card 100 is not being inserted (PC card nothing). GDI and CD2 signal serves 
as H level (high potential), and when a PC card is inserted (PC Card existence ), GDI 
and CD2 signal serves as L level (low voltage). 

[0006] The PC card control section 113 supervises GDI and CD2 signal, when GDI 
and CD2 signal is H level, it considers that PC card 100 is not inserted, and it does not 
perform current supply to PC card 100. When GDI and GD2 signal is set to L level, it 
considers that PC card 100 was inserted, and current supply is performed through the 
connector 116 of a power circuit 115, and the connector 102 (it is equivalent to 
pin17 ,pin18,pin51,pin52 of FIG. 4) of PC card 100, and PC card 100 is operated. In 
addition, the graphic display of other signal lines etc. is omitted in FIG. 5 . That is, in 
order detection of whether PC card 100 is inserted in the personal digital assistant 
110 in the conventional system configuration is dependent only on insertion to 
insertion opening 1 10a of PC card 100 and to suspend the current supply to a PC card, 
other approaches could not be found besides extracting a PC card from a personal 
digital assistant. 
[0007] 

[A problem to be solved by the invention] 

However, when the PC card is inserted in the conventional system like the 
above-mentioned, current supply is always carried out to the PC card from the 
dc-battery of a personal digital assistant irrespective of the existence of an activity of 
a PC card function. Therefore, even if it is the case where the PC card function is not 
used, a PC card will consume power, will apply a burden to a dc-battery. and will 



shorten the uptime at the time of dc-battery actuation. Moreover, when a PC card is 
extracted, a PC card will be carried separately from a personal digital assistant, and 
there is a fault that system-wide portability gets worse. Therefore, the conventional 
PC Card is being just interposed in a personal digital assistant , the interface of a 
selectable PC card is expected the propriety of current supply, corresponding to an 
intention of a user. 

[0008] Then, the technical problem of this invention is offering the interface of the PC 
card which can control turning on and off to a PC card, for example, current supply, to 
be inserted to the PC card. 
[0009] 

[Means for Solving the Problem] 

In order to solve said technical problem invention according to claim 1 The 
control signal for PC card connection confirms is sent out from the PC card control 
means of a terminal unit to a PC card. In the interface of the PC card which checks 
connection and the connectionless one of a PC card by whether this control signal is 
made into low voltage by the PC card side, or it is made high potential It is 
characterized by having a switchable switching means at either of the dependence 
potential sides for which it depends on the potential by the side of said high potential 
or said PC card between said PC card control means and sending-out means of said 
control signal. 

[0010] Moreover, the change control means which invention according to claim 2 
changes said switching means in the interface of a PC card according to claim 1, and 
is controlled is characterized by preparing in the exterior of the case which contains 
said terminal unit. 

[0011] Moreover, the change control means which invention according to claim 3 
changes said switching means in the interface of a PC card according to claim 1 . and 
is controlled is characterized by preparing in the interior of the case which contains 
said terminal unit. 

[0012] Furthermore, in the interface of a PC card according to claim 1 to 3, after 
invention according to claim 3 changes said switching means to said dependence 
potential side, it is characterized by performing current supply from a terminal unit to 
a PC card. 

[0013] Since it will become low voltage (touch-down potential) through a PC card if a 
switching means is changed to a dependence potential side when doing in this way and 
a PC card is inserted (connection), a terminal unit performs current supply to a PC 
card, for example. Moreover, if a switching means is changed to a high potential 
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(pull-up) side, for example, since a PC card will become the condition of not inserting, 
and an EQC, current supply to a PC card is not performed. Conversely, since it 
becomes high potential (pull-up) as for a dependence potential side about a switching 
means when a PC card is made un-inserting (connectionless), if current supply is not 
performed and a switching means is made into high potential, naturally current supply 
will not be performed, for example. 
[0014] 

[Embodiment of the Invention] The present invention is explained based on detailed 
description of the preferred embodiment of illustration.In addition, the same number is 
referred to the part which was already explained, and repetition description is omitted 
thereby.PC Card (it is explained in each following detailed description of the preferred 
embodiment) is based on a card standard by conventional PCMIA/JEIDA (cf. FIG. 4). 

[0015] (1) Gestalt FIG. 1 of the 1st operation is the block diagram of the gestalt of 
this operation. As shown in FIG. 1 , the switching sections 11a and lib which are 
"switching means", respectively and which are turned on and off are formed between 
the pull-up resistors 1 1 2a and 1 1 2b of CD 1 , and CD2 signal line which is included in 
the mobile terminal as a terminal, and the connectors 114a and 114b which are "the 
sending-out means of a control signal." The switching sections 11a and lib can be 
changed into the condition of the short circuit (touch-down) which is the pull-up 
(disconnection) or the "low voltage" which is "high potential" for the signal line of CD 
1, and CD2 signal which is included in the mobile terminal as a terminal. Disconnection 
of the switching sections 11a and 1 lb to CDl signal and CD2 signal or the condition 
(timing) of a short circuit is always synchronized. 

[0016] When CDl and CD2 signal is short-circuited in the switching sections 11a and 
lib (ON), it is equivalent to the conventional PC card and the case of a personal 
digital assistant, and the same is said of the actuation. That is, CDl and CD2 signal is 
made into L level (touch-down), and the PC card control section 12 which is a "PC 
card control means" judges that PC card 100 was inserted, and carries out current 
supply (refer to FIG. 2 ). Moreover, when the switching sections 11a and lib are 
opened (off). CDl and CD2 signal always serves as H level (pull-up) regardless of 
insertion of PC card 100. namely, the PC card control section 12 — insertion of PC 
card 100 — irrespective of how, it judges that PC card 100 is not inserted and current 
supply is turned on a PC card side. 

[0017] Next, actuation is explained. PC card 100 is made into a condition having 
always inserted in insertion opening 10a of a personal digital assistant 10. If the 
switching sections 11a and lib are turned ON, since CDl and CD2 signal 
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short-circuits the PC card control section 1 2 (touch-down potential), it detects that 
PC card 1 00 was inserted, the PC card control section 1 2 will operate a power circuit 
13, and will carry out current supply to PC card 100 through the connector 1 16 of a 
personal digital assistant 10, and the connector 102 of PC card 100, and will operate a 
PC card. 

[0018] Moreover, if the switching sections 11a and lib are turned OFF, in spite of 
inserting PC card 100, the PC card control section 12 will recognize it to be pull-up, 
and it will not turn current supply on a PC card 100 side. Only when using the function 
of a PC card without the insert and remove of PC card 100 by the above actuation, a 
power source can be supplied to a PC card side. Moreover, since control of whether 
to use the function of a PC card can be realized only by the personal digital assistant 
side and the conventional signal line (signal line CD1 and for CD2) can be used also for 
detection of a PC card as it is. if it is the PC card and the PC card based standard of 
PCMCIA/ JEIDA decision, it can use as it is with any conventional PC cards (for 
example, the type I, II, and III). 

[0019] (2) Gestalt FIG. 3 of the 2nd operation is a block diagram of the gestalt of the 
3rd operation explained to the gestalt of this operation, and a degree. In addition, 
although the two switching sections are carried with actual equipment, by FIG. 3 , they 
are omitted and are drawn only one piece. It is the point which was made to perform 
with Out switch 21 which, as for the case of the gestalt of this operation, prepared 
control of the switching section in the outside of personal digital assistant 10A to the 
concept of the point of difference between the gestalt of this operation and the 
gestalt of the 1st operation installing the switching section with the gestalt of the 1st 
operation, and performing current supply to a PC card having been shown. 
[0020] Two on-off control of switching section 22a (22b) formed in CD1 and CD2 
signal to compensate for the input of Out switch 21 is performed simultaneously. If it 
does in this way, detection of PC card 100 can be operated to compensate for the 
input (turning on and off) of Out switch 21. That is, when the user of personal digital 
assistant lOA wants to use PC card 100, by operating Out switch 21 and 
short-circuiting the switching sections 22a and 22b (ON), the PC card control section 
12 can detect the touch-down condition of a PC card, it can carry out current supply 
through a connector 116 and a connector 102 from a power circuit 13, and it can 
enable actuation of PC card 100. 

[0021] Moreover, if the switching sections 22a and 22b are made to open by operating 
Out switch 21 to suspend utilization of a PC card in the condition having inserted PC 
card 100. and control power consumption (OFF), since the PC card control section 12 
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will detect an open condition and the current supply from a power circuit 1 3 will be 
suspended, the electric power supply to PC card 100 can be stopped. 
[0022] (3) The block diagram of the gestalt of gestalt book implementation of the 3rd 
operation shares and shows FIG. 2 like the above-mentioned. It is the point of having 
been made to perform the gestalt of this operation from CPU and its circumference 
circuit 31 to the gestalt of the 2nd operation being made to control the switching 
section from Out switch 21, as for the point of difference between the gestalt of this 
operation, and the gestalt of the 2nd operation. If it does in this way, cooperation 
actuation with the switching section with other functions, such as a timer carried, for 
example in the personal digital assistant, will be attained. Moreover, it becomes 
controllable to the switching section from application software (for example, 
communication software) which operates on a personal digital assistant by minding 
CPU. By doing in this way. the user of personal digital assistant IDA becomes possible 
to be enabling actuation of a PC card for every application , without enabling actuation 
of PC card 100. and a user being conscious of it to favorite time amount, with a timer, 
and convenience of a personal digital assistant improves. 

[0023] In addition, although the gestalt of said operation explained the case of a 
dc-battery-type personal digital assistant as a terminal unit, of course, this invention 
can be applied to the terminal unit used connecting with a source power supply. 
[0024] 

[Effect of the Invention] According to this invention, the following effectiveness can 
be done so as explained above. 

(1) Since recognition (connection and connectionless) of a PC card is controllable by 
the personal digital assistant (terminal unit) side, with respect to the insert and 
remove of a PC card, a PC card can be recognized that there is nothing. Moreover, 
since the signal used for recognition of the conventional PC card is used as it is. all 
the conventional PC cards become available as it is. 

[0025] (2) It becomes possible to use inserting a PC card in a personal digital 
assistant, only when a user wants to use the function of the PC card. That is. the 
useless burden to the dc-battery of a personal digital assistant can be controlled. 
Moreover, it can become without walking around with both personal digital assistant 
and extracted PC card separately, and system-wide portability can be raised. 
[0026] (3) It becomes possible from application to control recognition of a PC card. 
That is. cooperation actuation with the function with which personal digital assistants, 
such as timer ability, are equipped is attained, and the auto-boot of a PC card, 
automatic OFF. starting of the PC card for every application, etc. are attained. 
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[Brief Description of the Drawings] 

[FIG. 1] It is the block diagram of the gestalt of operation of the 1st of this invention. 
[FIG. 2]It is the state diagrann showing turning on and off of the current supply of the 
gestalt of this 1st operation. 

[FIG. 3] It is the block diagram of the 2nd of this invention, and the gestalt of the 3rd 
operation. 

[FIG. 4] It is the external view of the conventional PC card. 

[FIG. 5] It is a conceptual diagram at the time of inserting the conventional PC card in 
a personal digital assistant. 

[FIG. 6] It is the state diagram showing turning on and off of the conventional current 
supply. 

[Description of Notations] 

10 10A Personal digital assistant 

11a. lib Switching section 

1 2 PC Card Control Section 

1 3 Power Circuit 
21 Out Switch 

31 CPU and Circumference Circuit 

100 PC Card 

101a, 101b Connector 

102 Connector for Power Circuits 

111 DC Power Supply 

1 1 2a, 1 1 2b Pull-up resistor 

1 1 4a, 11 4b Connector 
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CD2ft^S:.^.^ (jfy) L7tti-^{±. ta^*<7)PCX?- 

HP*., CD 1 , CD2fi-^{iLK;l' (g^ffi) 

il. r p c K$lJtll¥fS J T'^^ & P C H$ijffllg|5 1 
2 {i P C - K 1 0 0 timx^ixfz t L . l:sl«l& 
t-l. (I212#,^) . S;^^. X-r y^y^^gpi 1 a. 1 1 
ht:mSk (.^y) L7tJ©-&*4. CDl, CD2^i-^{SP 
C K 1 0 0 comXcOtamz^h ^-fmz H l"<yL- 
{y'lV-T-yy) ii^ri.. BP*>. P C;(7- K$ijpgp 1 2{i 
PC;!jr-l< 1 0 OcO*f A*OMfc*fe|*)/i>-rPC;^-h- 1 0 
0 i}mx $ ttT t ^ i: L , P C - H {itcS^tt 

[0017] <!Kl<zm^^%m-th. PC:f3- K 1 0 0{± 
^fcrfll^Sg* 1 Ocoffl AP 10a jcjf A LJt* i 
t-f'&o X-f -y^V^'gUl 1 a, \\h^^yi,Z-th 
PC:^-YmnU\2l,±CDl , CD2fi-^AiM|& 

(^fim<3) ^iXh<r>X'PC:fi—)i\ OOiimX^ilti 
^ t $r1^*n L . P C K$Wa5 1 2 {i«2^|H]i?S 1 3 $r 
SUf^^lt. Ocr>a^^^:$^l l 6fcJ:t^PC;& 

— K 1 0 OiOn^-^:'^ 1 0 2 5-:rt-LT P C;^?- F 1 0 0 
^«1®«*&L. PCT^-F^W^^^-tf-S. 

[00 1 8] ^fc. XW •y^y^'-gPl 1 a, llb^;t 
7ic-rixJi\ PC;^?-h'i 0 0{i:}fA$^lTV>|>lcti*J 
:b^,-rPC;*-H$iJWgBl 2 fiT^PT -y T i: 12^ L . P 

c ^ - K 1 0 0 mizmmmm?: l ^ i ^ , u±c^K){^ j; 

D PCyy- F 1 0 OiO*ffij*EL {CP FcoJltg^fiJ 
fflf?. i: ^ ?t-ftP C;<?- FffliJ{C«j!f.^ttj!&-rSC: t 

^fC, PC^-Fc7)»g^^lJfflt-^*>S**<7)©Iffll 

{i^SS*fIiJ(7);^T-||ilf -S. >r t , P C^- FiT) 

^mizi,m^(^mnm (cd i , cD2fflcDft#i8) ^ 

^fi&ffl-r-Sii:A*T'^-&OT\ PC MCI A/ J 
E I DA»^OPC;^— F • yy~\it,zmmLtzP 
C:^-VX'-Jhitii, tt5fcOtX^PC;&-F imx.HiS' 

-fri , II, iu)x'i>^(ottmm-rhzti}^-c^^. 
[0019] ( 2 ) m2<7^mm<7)mm 
m 3 ti^^jficojg,^ i: dzizmm-thm 3 (r>mm<Dmmcr> 
mfsmx-h^, ^fc, •y^yymmmcomm.x'i.i 



xhh . ^mm(ommt m i cr)m^<Dmmt (ommA 

{i, micommcommx'iix-^ v^y^^^imtxp 
c:^- Y'^cnmMim^ri ozt <^m^.^^Lx\> ^tzc^) 

[0020] 7^21 (T^X-lhiZ-^h-^tX C D 

1 . C D 2 m^izmnf^: 2 mco:^^ •y^>y^2 2 a 
(22b) ■ :t7f|ii]ffll^[SlBt(Z^f 3 . ZCOJi 3 IZ 

-tht. "/^2 1<7)X:)J (:t>' • ^j-^) iz-^h 

■^tX PC:(i~ K 1 0 0<r>mi^,^^h Zbt^X'^ 

nmLfz\-^m-^i.t. n^mxA -?'i-2 1 ^m'^Lx y.4 -v 

^yy^22a., 2 2b$r^$g (:t>-) S-tt^^tCi 

tbt . WMm^l 9 I ] 6 t 3.^^:7 1 0 

2 2r:)t L-C«;i!lflt*4' PCX?- F 100 "JStC 

[002 1] t^c. PC;*-F1 OO^nXLtz±±(^ 

m^x' p c - F mm^wAi umm-ti ^m\LfzK^ 

^-^tcti. ^m:^^ -y f-2 1 t:mf^-ti, Zt<>zX^ . X 
'f-y^>-^'gB2 2a. 2 2 b (^1-7 ) ^-t+ixidf, 

pcii-Ymnmi 2\im^^.^^\i^L. mmmm 

3i3^l^<7:imMm^iW±-th(OX\ PC*-F 1 0 0^ 

[00 223 ( 3 ) m'ioymm.m'im 

■t. ^m&commtm2cr)mm<^mmbcr>mm.-^u. m 

2 1 i^ritc 9 J; 3 cc L T ^ ^^"cofct* L . -^mmcr)mm 
lie p vm/'^commmi 3 1 :<?>^^7 3 i ^ Lit 

z<7)X'Az-rhb. mmtmtQmzm^^fix 
\^i,9-i ■?m(r)m<^mm. t cox y f - > j/gp i: commm 

m^Mtb^j:^, tfz. CPV^-ftth-ltlzX'Oim 

m^±xmiP-r^T-roir-=^ 3 yyy h mnrMm 

y 7 F ) *^A>cOX'f ■y^>-^'Sl5cOSiJW°Ttgi:=&-'^ . i 

CO J; 'J iz-f^ z t x\ m^m^ 1 0 Acommma p c 

- F 1 0 0 2r ^ >f -7XtJ^ Kcf^mizmi¥'^miz LfzO, 

1. 1: . mmmmm-i-h zt^<ry''j-y-i^3 ym-z 
pc:^~v^mif^mzi-hzti}<^mtKc*). 

[00233 ^ii. msmmimmx'iii^mwt lx 

mmi.xmm^i> m^mm.mi>z h^mn^mm'^mx'h 



(4)^2000-99215 (P2000-99215A) 
[0024] 

[%BB«3»S] l^M.mmLtiX3lz:^^BmzXtHt^ iil 

T(7mmi:mi-^zb*<x'^^. 
<s)pcA-}'(r)sm (mm ■ ^i^mm) <7)mm^tmm^ 
(mmm) mx-Tfttcox'. pc?f;~}^er)mmzmh 

-v^crymmizm^^'^tihim^'tcottmm ltv^^ct) 
x\ mmcopc /j~]i(7)^xti^^<7yttmm'^mb^j: 
■5. 

100 25} <2>PC:^~\=^m^mmzWXlfztt 

x\ mmm^^^copc:^- vcomm^rnm tfz^^b 
imm-t hzb imm. t ^ -i. <. hp ^ . tmmM(r>j ^ -y f- 
'j ^<7)isit=&flffi5: jfpsij-r ^ c: t A<-c'§= -g. . tfz.tm 
^■^tm-^fzpcfy- ¥<7m^^?,m\.z^t%'^<zbh 

[ 0 0 2 6 3 ®PC^- FOi2iic7:)^iJP*rT7'U ^r-;,. 

"9. PC7!7-Fi7)et!)Sis, nm^y, rru->— s^a 

[ El 2 3 [B]^ 1 <7)mm<omm(^mmmit<^):i y--4y^ 
^^Wsmx-hh. 

[033 3|s:i^aBco» 2 . ig 3 (o^mfTimmffyyxi y^m 

X'$)i>. 

[ 0 4 3 iie*<7) P C ;^ - F Oi'hffiHT'^b ■& . 

[05 3 fif*OPC7^-HSrai'i=Sg*{3f¥ALJt^-&0 

10, 1 OA imi^^ 

1 1 a. 1 1 b X-f •y^>:;''g|5 
12 PC;i?-FSlJfflIg|5 

1 3 mMniss 

2 1 y^ 

3 1 cpufeifi^Sffliggs 

100 PCX?-F 
101a, 101b rj;!.^!':? 

10 2 mmm^m<o 3 
1 1 1 m^mm 

112a, 112b T/L'T -/ymA 
114a, 114b a^^^:}' 
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